Counseling Exercise Physical activity Preferences Programming Young-adult cancer Background: Few research studies have focused on physical activity in young-adult cancer survivors despite the potential long-term health consequences of inactivity in this population. Objective: Understanding the unique physical activity programming and counseling preferences of young-adult cancer survivors may inform future research as well as nursing practice. Methods: Participants were 588 young-adult cancer survivors (20Y44 years old) who completed a mailed survey in the province of Alberta, Canada, that assessed physical activity preferences and standard demographic and medical variables. Results: Most young-adult cancer survivors
A pproximately 10 000 young adults between the ages of 20 and 44 years are diagnosed with cancer each year in Canada, 1 and more than 100 000 are diagnosed in the United States. 2 Although somewhat arbitrary, this age range encompasses the shift from adolescence, generally defined as 15 to 19 years of age, and the average age at onset for menopauseassociated hormonal changes in women, which directly affects their cancer profile. 1 Another common definition of youngadult cancer survivor includes the ages of 20 to 39 years. 3 The most common types of cancers in young adults are breast for females and testicular for males. 4 Being diagnosed with cancer as a young adult is particularly devastating because of the potential to spend decades living with the psychological, physical, reproductive, social, and spiritual effects of the disease and its treatments. 1 Given the greater number of potential years of survivorship for young-adult cancer survivors, it is important to promote physical activity because of its strong link to health-related fitness, quality of life, and possibly even disease and survival outcomes. 5Y7 Few research studies, however, have focused on physical activity in young-adult cancer survivors.
We recently completed a population-based survey of youngadult cancer survivors in Alberta, Canada, 8 and found that only half were meeting physical activity guidelines based on public health recommendations from the US Department of Health and Human Services. 9 These guidelines suggest that individuals should obtain either 75 minutes of vigorous activity per week, 150 minutes of moderate activity per week, or an equivalent combination and have also been endorsed for cancer survivors by the American Cancer Society 10 and the American College of Sports Medicine. 11 Moreover, we found a strong positive association between achieving the physical activity guidelines and improved health-related quality of life in this population. 8 In the present study, we report the physical activity preferences of young-adult cancer survivors from the survey.
Physical activity preferences may be important because of their potential to influence physical activity participation and adherence. Most social cognitive models of human behavior suggest that allowing individuals to choose their behavior based on preferences is likely to optimize motivation and even psychological outcomes. For example, the theory of planned behavior 12 proposes that people will likely choose a behavior they believe will be most beneficial to them, highly enjoyable, and supported by others and that they have confidence in performing. Previous research on physical activity preferences in cancer survivors has focused on disease-specific cancer survivor groups 13Y17 rather than age groups. It is possible that youngadult cancer survivors may have different preferences for physical activity than their middle-aged and older counterparts. Yet, few of the preference studies have included young-adult cancer survivors, let alone reported the preferences separately for young adults. The objectives of the present study were to ascertain the interest and preferences of young-adult cancer survivors regarding participating in physical activity and to determine if any of these preferences varied by important demographic and medical variables. n Methods
Participants and Procedures
Details of the study procedures have been reported elsewhere. 8 Briefly, the Alberta Cancer Board and the University of Alberta granted ethical approval to conduct a postal survey of 2000 young-adult cancer survivors identified through the Alberta Cancer Registry. Eligibility for the study included: (a) diagnosed with invasive cancer in Alberta between the ages of 20 and 44 years and (b) still currently between the ages of 20 and 44 years and (c) living in Alberta. The survey was conducted by the Alberta Cancer Registry on behalf of the investigators and followed the Total Design Method. 18 In the initial mailed materials, prospective participants received (a) a letter of invitation from the registry explaining the general purpose of the registry and its role in this particular study, (b) a letter from the investigators explaining the study, and (c) a copy of the survey. A postcard reminder was mailed 3 to 4 weeks later, and a second survey was mailed 3 to 4 weeks after that to nonresponders.
Preference Measures
Physical activity preferences were assessed using 9 closed-item questions and 4 open-ended questions taken from previous surveys in cancer survivors. 5Y9 The specific questions and response options are provided in Table 1 . Briefly, 2 of the 9 closed-item questions allowed participants to choose more than 1 answer (ie, where they would prefer to do a physical activity program and how they would like to receive physical activity information). The remaining 7 closed-item questions asked participants to select only 1 response. Two open-ended questions each were asked about favorite summer and winter activities. For each open-ended question, participants were able to list up to 3 top preferences. Three other questions asked participants about home exercise equipment, membership at a fitness center, and access to the Internet.
Proposed Moderators
To test for the moderating effects of demographic and medical variables, all physical activity preferences and medical/demographic variables were either dichotomized or trichotomized ( Table 1 and Table 2 ). Specifically, the moderators examined were current physical activity (meeting public health guidelines vs not meeting public health guidelines), age (20Y29 vs 30Y39 vs 40Y44 years), sex, marital status (married vs unmarried), education (college degree vs less than college degree), body mass index (normal vs overweight vs obese), months since diagnosis (960 months vs G60 months), surgery (yes vs no), radiation (yes vs no), chemotherapy (yes vs no), current cancer status (disease-free vs existing disease), current treatment status (on treatment vs off treatment), household annual income (9$100 000 vs G$100 000), employment (full time vs other), and type of cancer (breast vs thyroid vs other). For the preferences, we combined ''yes'' and ''maybe'' responses when the options were yes, no, and maybe. For ''when to start physical activity,'' we combined ''before and during treatment'' versus the ''posttreatment'' options. For modality of counseling and location of physical activity, the responses were analyzed as selecting versus not selecting that option.
Statistical Analysis SPSS 17.0 (SPSS Inc, Chicago, Illinois) was used for all analyses. Frequencies and percentages of each response for physical activity preference items were calculated using descriptive statistics. A # 2 analysis was used to examine each moderator (eg, age) by each preference (eg, when to start a physical activity program).
n Results
Participant flow through the study has been reported elsewhere. 8 Briefly, of the 2000 mailed surveys, 588 surveys were returned completed, and 460 were returned because of a wrong address, resulting in a 29% completion rate (588/2000) and a 38% response rate (588/1540), excluding the wrong addresses. We also previously reported the medical and demographic profile of our sample as well as its representativeness compared with nonresponders. 4 In brief, the mean age of the participants was 38.2 (SD, 5.6) years; 70% were female; mean months since diagnosis was 73.6 (SD, 52.1); 73% were married; and 62% had completed university/college. The mean body mass index was 26.5 (SD, 5.7) kg/m 2 , with 53% of the sample being overweight or obese. The most common cancers were breast (23%), thyroid (14%), and lymphoma (12%). At the time of the survey, 87% of participants were disease-free, and 51% were meeting public health physical activity guidelines. Our sample was similar in age, surgery rate, time since diagnosis, and most cancer types compared with nonresponders but slightly overrepresented women, breast cancer, chemotherapy rate, and radiation therapy rate. 8 
Physical Activity Programming and Counseling Preferences
Physical activity counseling preferences are displayed in Table 1 . Most young-adult cancer survivors either preferred or maybe preferred to have received information about physical activity at some point after their diagnosis (81%) and would have liked to receive that counseling from a fitness expert at a cancer center (50%), by brochures/print materials (64%), face-to-face (47%), or e-mail (46%).
Moreover, most young-adult cancer survivors felt they would be able or maybe able (88%) and interested or maybe interested (78%) in doing a physical activity or sports program for youngadult cancer survivors ( Table 2) . Participants also indicated their most common preference was to start a physical activity program 3 to 6 months after treatment (34%), with 64% preferring to start the program sometime after treatment. Most young-adult cancer survivors did not have a preference for whom to do their physical activity with (35%), although a plurality preferred family/friends (32%), and only 17% preferred to do physical activity alone. Most young-adult cancer survivors preferred to do their activity outside around their neighborhood (46%). Many participants were interested or maybe interested in receiving a physical activity program that would help them increase their physical activity level (86%). Walking was the preferred type of physical activity in both the summer (40%) and winter (51%), followed by biking (33%) in the summer and skiing (33%) in the winter. Finally, 31% of young-adult cancer survivors held a current membership to a fitness center, and 63% reported exercise equipment at home. The vast majority had access to the Internet (96%).
Moderators of Physical Activity Preferences
There were many statistically significant moderators of physical activity preferences, and these are summarized in Tables 3 (demographic) and 4 (medical). The most consistent moderators of physical activity preferences were age and current physical activity. Age was associated with the preferred mode of physical activity (P G .001), interest in receiving information on physical activity (P = .002), and mode of delivery of information (P = .044). Current physical activity was associated with preferred mode of physical activity (P = .028), interest in increasing physical activity (P = .019), when to start a physical activity program (P = .028), interest (P = .007) and ability (P = .002) to do a physical activity program, location of physical activity (P G .001), and mode of delivery of information (P = .008).
For medical variables, months since diagnosis was associated with mode of information delivery (P = .047) and preferred location of physical activity (P = .033). Surgery was associated with preferred location of physical activity (P = .022). Chemotherapy was associated with interest in a program that increases physical activity (P = .013), interest to receive physical activity information (P = .001), and mode of delivery of physical activity information (P = .011). Radiation therapy was associated with preference for whom to receive information from (P = .021) and location of physical activity (P = .045). Cancer status was associated with preferred mode of delivery (P = .037) and location of physical activity (P = .038), whereas cancer site was associated with the preferred mode of physical activity (P G .001).
n Discussion Previous studies examining physical activity preferences in cancer survivors have generally focused on disease-specific cancer survivor groups including endometrial, 15 brain, 16 non-Hodgkin lymphoma, 14 ovarian, 13 bladder, 17 rural breast cancer, 19 head and neck cancer, 20 and mixed diagnoses, 21 resulting in very few young-adult cancer survivors being included in this research. In the present study, most young-adult cancer survivors indicated an interest in physical activity programming and felt like they would or might be able to participate in such a program. These findings are consistent with previous research in other cancer survivor groups. 13Y15,17 These results are important because they indicate a strong interest in physical activity programming for young-adult cancer survivors, yet there is very little physical activity programming specifically for this population either within the cancer care setting or outside in the community.
The most common preferences for physical activity counseling were to receive information from a fitness expert from the cancer center, representing nearly half the sample, which is consistent with other cancer survivors. 15Y17,19 Interestingly, the oncologist was the second most common preference, which is consistent with research in bladder 17 and endometrial 15 cancer survivors but higher than for breast 19 and mixed cancer survivors. 21 This finding suggests a possible role of the oncologist in physical activity counseling for youngadult cancer survivors, although the feasibility of such a role is unclear. Interestingly, few young-adult cancer survivors preferred physical activity counseling from nurses, even though 
Medical Variables Physical Activity Preferences With Significant Associations
Survivors within 60 mo of their diagnosis compared with survivors beyond 60 mo of their diagnosis were More likely to prefer face-to-face counseling (50% vs 42%; P = .047) and to do activity at a community fitness center (57% vs 48%; P = .033). Survivors treated with surgery compared with survivors not treated with surgery were More likely to want to do activity at home (54% vs 41%; P = .022).
Survivors treated with chemotherapy compared with survivors not treated with chemotherapy were
More likely to be interested in a program to increase their activity level (90% vs 82%; P = .013), to want to receive information (86% vs 75%; P = .001), and to prefer face-to-face counseling (52% vs 41%; P = .011). Survivors treated with radiation therapy compared with survivors not treated with radiation therapy were More likely to prefer to receive information from a fitness expert in the cancer center (54% vs 44%; P = .021) and less likely to prefer to do activity in a community fitness center (50% vs 58%; P = .045). Survivors with existing disease compared with survivors who were disease-free were Less likely to prefer to receive information via e-mail (34% vs 48%; P = .037) or Internet (24% vs 41%; P = .009) and more likely to want to do activity at home (45% vs 35%; P = .038). Survivors with breast cancer compared with thyroid cancer and other cancers were More likely to prefer walking (51% vs 51% vs 33%; P G .001). Younger survivors in their 20s compared with survivors in their 30s and 40s were Less likely to prefer walking (18% vs 35% vs 61%; P G .001), more interested in receiving information (94% vs 84% vs 76%; P = .002), and more likely to prefer to receive information by e-mail (61% vs 47% vs 42%; P = .044) and Internet (47% vs 44% vs 31%; P = .006). Female survivors compared with male survivors were More likely to prefer walking (49% vs 19%, P G .001). Married survivors compared with unmarried survivors were More likely to prefer walking (43% vs 32%; P = .033) and to feel able to do an activity program (89% vs 83%; P = .048). Survivors with a college degree compared with survivors with less than a college degree were More likely to prefer to receive information via e-mail (49% vs 40%, P = .031), face-to-face counseling (51% vs 41%; P = .024), and to do activity outside in their neighborhoods (52% vs 37%; P = .001).
Obese survivors when compared with overweight and normal-weight survivors were
More likely to prefer walking (51% vs 39% vs 36%; P = .027) and more interested in a program to increase their activity level (90% vs 89% vs 82%; P = .040). Survivors with an annual income G$100 000 compared with survivors with an income 9$100 000 were More likely to prefer walking (43% vs 33%; P = .042), less likely to be able to do an activity program (85% vs 93%; P = .008), and less likely to prefer information received via Internet (35% vs 46%; P = .015). Survivors who were employed full time compared with survivors not working full time were
Less likely to prefer walking (34% vs 48%; P = .002) and to receive information via brochures (60% vs 68%; P = .049). Survivors not meeting public health physical activity guidelines compared with survivors meeting public health physical activity guidelines were More likely to prefer walking (52% vs 45%; P = .028), more likely to be interested in a program to increase activity levels (90% vs 83%; P = .019), more likely to prefer to start after diagnosis (69% vs 60%; P = .028), more likely to prefer to receive information via brochures (69% vs 58%; P = .008), more likely to prefer to do activity at home (51% vs 36%; P G .001), less interested in doing an activity program (74% vs 83%; P = .007), and less likely to feel able to do a program (83% vs 92%; P = .002).
nurses may be better positioned to provide such counseling. Perhaps young-adult cancer survivors do not perceive nurses as having the necessary technical expertise or qualifications for counseling about physical activity. Consequently, if nurses are to play a greater role in physical activity promotion in the oncology setting, this perception will need to be changed by providing oncology nurses with training in physical activity interventions and educating cancer survivors about this new role for nurses. Taken together, these counseling findings suggest that, for young-adult cancer survivors, receiving physical activity counseling that is tied closely to cancer centers may be preferred when compared with physical activity counseling geared toward the general population. Young-adult cancer survivors also have unique concerns because of their cancer diagnosis and treatment that they may feel need to be addressed when considering physical activity. This highlights the need for cancer centers to adopt physical activity counseling services for young-adult cancer survivors and not to assume they would be willing to attend services available in the community to the general population.
In terms of programming preferences, we found that youngadult cancer survivors were most interested in starting a physical activity program after treatment, similar to several other cancer survivor groups. 14, 15, 20 The major moderator of this finding was current physical activity. Young-adult cancer survivors not currently doing physical activity were even more likely to prefer to start physical activity posttreatment. This makes sense because maintaining physical activity during treatment is likely feasible, whereas adopting physical activity during treatment may be viewed as more daunting.
Only 17% of young-adult cancer survivors preferred to do physical activity alone. This contrasts with other studies where the most common preference was to do physical activity alone. 14, 15 More than half of young-adult cancer survivors actually preferred to do physical activity at a community fitness center. This is also different from other cancer survivor groups where most survivors prefer to do a physical activity program at home. These results are important to note and could be due to the more peeroriented, social nature of young-adult cancer survivors when compared with older cancer survivors. This is important to take into consideration when planning and promoting physical activity interventions for young-adult cancer survivors.
Current physical activity level was the variable that most consistently modified the physical activity preferences of youngadult cancer survivors. Young-adult cancer survivors who did not meet the public health physical activity guidelines were more likely to prefer walking, more likely to be interested in a program to increase activity levels, more likely to prefer to start after diagnosis, more likely to prefer to receive information via brochures, more likely to prefer to do activity at home, less interested in doing an activity program, and less likely to feel able to do a program. A particularly pronounced difference was found for the preferred location of exercise. Specifically, 51% of participants not meeting the public health physical activity guidelines preferred to do physical activity at home compared with only 36% of those meeting the guidelines. These differences may have to do with their comfort level and self-efficacy for performing physical activity. This information could prove to be very beneficial when planning a physical activity intervention to increase physical activity in young-adult cancer survivors not currently doing physical activity.
Age was also an important factor that modified some of the physical activity preferences of young-adult cancer survivors. Specifically, younger adult cancer survivors were more interested in receiving physical activity information and more likely to prefer to receive that information by electronic format (ie, e-mail or Internet). ''Younger'' young-adult cancer survivors may be more comfortable in using e-mail and the Internet more than ''older'' young-adult cancer survivors, which may be why they would prefer those sources of information delivery. Recent evidence demonstrates that adolescents and young adults are comfortable and willing to use the Internet for health information and support. 22 The most profound age difference, however, was for type of activity. Only 18% of young-adult cancer survivors in their 20s preferred walking compared with 35% in their 30s and 61% in their 40s. These data suggest a steep gradient between age and preference for walking such that walking programs are unlikely to attract many younger adult cancer survivors.
Two other particularly large differences in preferences are worth noting. Almost half of female young-adult cancer survivors (49%) preferred walking, whereas only 19% of males preferred walking. These data suggest that walking may be a good option for promoting physical activity in young-adult female cancer survivors but might not appeal to very many young-adult male survivors. The other large difference was that participants with existing disease were much less likely to want to receive physical activity information by electronic means (ie, e-mail and Internet). It is possible that young-adult cancer survivors with existing disease may prefer more face-to-face attention to ensure that their individual medical concerns are addressed. Consequently, Internet-based physical activity programs may be most appropriate for young-adult cancer survivors who are disease-free with fewer medical concerns.
Our study has important implications for cancer nursing. Understanding the physical activity preferences of young-adult cancer survivors may allow nurses to provide practical recommendations for physical activity that could potentially enhance motivation and improve long-term health outcomes. A caveat, however, is that if nurses wish to play a direct role in physical activity promotion, some level of training may be needed to convince cancer survivors that nurses possess the required expertise and are a reliable source of physical activity information. Nevertheless, even if nurses do not wish to play a direct role in physical activity counseling, an understanding of preferences can assist in making appropriate referrals to clinical and community-based programs. Finally, many cancer centers now have specific facilities and programs for young-adult cancer survivors that are multidisciplinary and will likely offer physical activity programs. The nurses involved in these programs will benefit by knowing the physical activity preferences that are important to young-adult cancer survivors.
Our study has important strengths and limitations. To the best of our knowledge, our study is the first to focus on physical Physical Activity in Young-Adult Cancer Survivors Cancer Nursing TM , Vol. 35, No. 1, 2012 n 53 activity preferences in young-adult cancer survivors. Moreover, we obtained a large, random, population-based sample of young-adult cancer survivors from a comprehensive registry in Alberta, Canada. Limitations of our study include the self-report measures of physical activity and medical variables and the modest response rate that resulted in a sample of young-adult cancer survivors that slightly underrepresented younger, male, and long-term survivors. Despite these limitations, our study provides the first data on physical activity preferences in youngadult cancer survivors. In summary, the results of this study indicate that youngadult cancer survivors have an interest in receiving physical activity programming and counseling. In general, young-adult cancer survivors seem to be most interested in a physical activity program performed at a community fitness center, with friends and family, and starting after treatment. The most consistent moderators of these findings were age and current physical activity. Our findings are important because they can be used to design specific physical activity programming for young-adult cancer survivors that may optimize motivation and long-term health outcomes. Further studies are needed to determine if tailoring physical activity programs to young-adult cancer survivors' preferences, such as Internet interventions, is indeed associated with better adherence and improved health outcomes in young-adult cancer survivors.
